GAT1 and GAT3 expression are differently localized in the human epileptogenic hippocampus.
The gamma amino butyric acid (GABA) transporters GAT-1 and GAT-3 were localized by immunohistochemistry in hippocampi removed for the control of medically intractable temporal lobe epilepsy (TLE). The study aimed to determine the relationship of GABA transporter expression to known patterns of hippocampal hyperexcitability and extracellular GABA levels. GAT-1 was localized in axon terminals and small neuronal cell bodies, and in non-sclerotic hippocampi was strongly expressed throughout all regions of the hippocampal formation. In the epileptogenic hippocampus exhibiting Ammon's horn sclerosis, immunoreactivity was reduced in the sclerotic regions CA3 and CA1, and around the cell bodies of dentate granule cells, but was increased along granule cell dendrites. GAT-3 was weakly expressed, if at all, in non-sclerotic hippocampi, but more prominently expressed in sclerotic hippocampi. GAT-3 expression was confined to cells resembling protoplasmic astrocytes, which were located in regions of relative neuronal sparing such as the dentate gyrus and hilus of the sclerotic hippocampus. The reduction in GAT-1 around granule cells in the sclerotic hippocampus could explain the prolonged GABA responses in this region. The loss of GAT-1 (a marker of GABAergic terminals) would also suggest a reduced GABAergic input to the granule cells, thus facilitating hyperexcitability. The increased GAT-3 expression in astrocytes in regions of relative neuronal sparing in the sclerotic hippocampus may be related to the overall low levels of extracellular GABA observed in the sclerotic hippocampus and their increased excitability.